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(67)  In acase in which cutting and clinching is per-
formed on a lead component, a load which is applied to
attachment sections of lead wires of the lead component
is reduced.

Lead wires La and b are pinched and held from both
sides by a pair of pawl portions 74a and b, and the lead
wires La and b are inserted into through-holes Qa and b
of a board P. The holding by the pawl portions 74a and
b is loosened, and a component main body h is pushed
in by a pushing-in device 78 until the component main
body h comes into contact with the pawl portions 74a and

LEAD COMPONENT MOUNTING APPARATUS AND LEAD COMPONENT MOUNTING METHOD

b. Subsequently, the strength of the holding by the pawl
portions 74a and b is increased, and the cutting and
clinching of the lead wires La and b is performed. Since
sliding movement of the lead wires La and b is in a state
of being suppressed by the pawl portions 74a and b, a
tensile force which is applied to the lead wires La and b
is rendered difficult to transmit to the component main
body h side, and it is possible to reduce the load which
is applied to the attachment sections of the lead wires of
the lead component.
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Description
Technical Field

[0001] The present invention relates to a lead compo-
nent mounting machine which mounts lead components
onto a circuit board to assemble an electronic circuit.

Background Art

[0002] PTL 1 and PTL 2 describe a lead component
mounting machine provided with a component insertion
device whichinserts a lead wire of a lead component into
a through-hole of a circuit board from one side, and a
cut-and-clinch device which cuts and bends a protruding
portion of the lead wire which protrudes from the other
side of the circuit board.

[0003] In the lead component mounting machine de-
scribed in PTL 1, a lead wire of an axial lead component
is held by a chuck on portions facing both sides of a com-
ponent main body, and is inserted into a through-hole.
In a state in which the lead wire and the component main
body are held by the chuck, the protruding portion of the
lead wire is cut and bent from the other side. In the lead
component mounting machine described in PTL 2, the
lead wire of the lead componentis held in a state of being
pinched by a pair of pawl portions, and is inserted into a
through-hole. Subsequently, the holding by the pair of
pawl portions is released, and the component main body
is pushed downward by a pushing-in device. In a state
in which the component main body is pushed in by the
pushing-in device, the protruding portion of the lead wire
is cut and bent.

Citation List
Patent Literature
[0004]

PTL 1: JP-A-5-175696
PTL 2: JP-A-2002-261493

Summary of Invention
Technical Problem

[0005] The task of the presentinvention is to suppress
the load which is borne by the lead component in a case
in which the lead wire of the lead component is cut and
clinched.

Solution to Problem

[0006] Inalead component mounting machine accord-
ingtothe presentinvention, alead wireis cutand clinched
in a state of being pinched from both sides by pawl por-
tions.

10

15

20

25

30

35

40

45

50

55

[0007] Atensileforceisappliedtotheleadwire,caused
by the cut-and-clinch operation; however, since the lead
wire is in a state of being pinched from both sides by the
pawl portions, the tensile force is rendered difficult to
transmit to the component main body side of the lead
component. As aresult, itis possible to reduce the tensile
force which is applied to an attachment section of the
lead wire of the component main body, and it is possible
to suppress the load borne by the lead component.

Brief Description of Drawings
[0008]

[Fig. 1] Fig. 1 is a perspective view illustrating a lead
component mounting machine which is an embodi-
ment of the present invention. In the present lead
component mounting machine, the lead component
mounting method which is an embodiment of the
present invention is carried out.

[Fig. 2] Fig. 2 is a perspective view of a cut-and-clinch
device and a board conveyance device which are
included in the lead component mounting machine.
[Fig. 3] Fig. 3(a) is a perspective view of a cut-and-
clinch unit which is included in the cut-and-clinch de-
vice. Fig. 3(b) is a sectional diagram of a portion of
the cut-and-clinch unit.

[Fig. 4] Fig. 4 is a perspective view illustrating a com-
ponentinsertion device which is included in the lead
component mounting machine.

[Fig. 5] Fig. 5(a) is a side surface view of a chuck
which is attached to a work head of the component
insertion device. Fig. 5(b) is a rear surface view of
the chuck. Fig. 5(c) is a front surface view of the
chuck.

[Fig. 6] Fig. 6 is a block diagram conceptually illus-
trating a control device of the lead componentmount-
ing machine.

[Fig. 7] Figs. 7(a) to 7(c) are diagrams of operations
of the chuck and the cut-and-clinch device.

[Fig. 8] Figs. 8 are diagrams illustrating forces acting
on a lead component A in a case in which cutting
and clinching is performed by the cut-and-clinch de-
vice.

[Fig. 9] Fig. 9 (a) is a side surface view of a different
chuck which is attached to the work head. Fig. 9 (b)
is a front surface view of the chuck.

Description of Embodiments

[0009] Hereinafter, description will be given of an em-
bodiment of the present invention with reference to the
drawings. In addition to the embodiment described be-
low, it is possible to embody the present invention with
various modifications and improvements based on the
knowledge of a person skilled in the art.

[0010] As illustrated in Fig. 1, the lead component
mounting machine which is a type of automated assem-
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bly apparatus includes (a) an assembly apparatus main
body 10, (b) a board conveyance device 12, (c) a com-
ponent supplying device 14, (d) a component insertion
device 16, (e) a cut-and-clinch device 18, and the like.
[0011] The board conveyance device 12 conveys and
holds a circuit board P (hereinafter, briefly referred to as
board P) in a horizontal posture. In Fig. 1, x is a convey-
ance direction of the board P by the board conveyance
device 12, y is a width direction of the board P, and z is
a thickness direction of the board P, that is, the vertical
direction of the lead component mounting machine. The
x-direction, the y-direction, and the z-direction orthogo-
nally intersect each other.

[0012] The component supplying device 14 supplies
components to be mounted onto the board P, for exam-
ple, the component supplying device 14 may include a
plurality of tape feeders, may include a plurality of trays,
and the like. In the present embodiment, a lead compo-
nent in which a plurality of lead wires and a component
main body are integrally formed is supplied.

[0013] The componentinsertion device 16 is provided
above the board conveyance device 12, receives the lead
componentwhich is supplied in the component supplying
device 14, and inserts the lead wires of the lead compo-
nent into a through-hole which is provided in a predeter-
mined position among a plurality of through-holes which
are formed in the board P which is held by the board
conveyance device 12. Description will be given of the
component insertion device 16 later.

[0014] The cut-and-clinch device 18 is a device which
is provided under the board conveyance device 12, cuts
a portion, which protrudes from the bottom (the other
side) of the board P, of the lead wire of the lead compo-
nent which is inserted from above (one side) into a pre-
determined through-hole of the plurality of through-holes
which are formed in the board P to a predetermined
length, bends the lead wire along the reverse surface of
the board P, and thus, temporarily fixes the lead compo-
nent to the board P. As illustrated in Figs. 2 and 3, the
cut-and-clinch device 18 includes a cut-and-clinch unit
20, and a unit moving device 22 which causes the cut-
and-clinch device 20 to move (including linear movement
and rotation).

[0015] As illustrated in Fig. 3 (a), the cut-and-clinch
unit 20 includes (a) a unit main body 28, (b) a pair of first
movable sections 30a and b which are held by the unit
main body 28 to be capable of moving linearly in the
horizontal direction, (c) a pair of second movable sections
32a and b which are held by the first movable sections
30a and b, respectively, to be capable of relative move-
ment in the horizontal direction, (d) a pitch changing de-
vice 34 which is provided on the unit main body 28 and
changes the interval (the pitch) between the pair of first
movable sections 30a and b by causing the pair of first
movable sections 30a and b to approach and separate
in relation to each other, (e) movable blade driving de-
vices 36a and b which cause the second movable sec-
tions 32a and b to move relative to the first movable sec-

10

15

20

25

30

35

40

45

50

55

tions 30a and b, respectively, and the like.

[0016] As illustrated in Fig. 3(b), the pair of first mov-
able sections 30a and b include lead wire insertion holes
38a and b which extend in the vertical direction. The lead
wire insertion holes 38a and b include openings in the
top end surfaces of the first movable sections 30a and
b, and the opening edges thereof are stationary blades
40a and b. In comparison, the top end portions of the
second movable sections 32a and b are substantially L-
shaped and include a portion which extends upward and
a portion which is bent approximately at a right angle
thereto. Blade-forming sections 44a and b which are the
portions which are bent at a right angle are positioned
above the top end surfaces of the first movable sections
30a and b, and lead wire guide holes 46a and b which
penetrate in the vertical direction are formed in portions
facing the openings of the lead wire insertion holes 38a
and b. The bottom end opening edges of the lead wire
guide holes 46a and b of the blade-forming sections 44a
and b are movable blades 48a and b. The lead wires
which extend into the lead wire insertion holes 38a and
b are cut and bent due to the pair of second movable
sections 32a and b being caused to approach and sep-
arate in relation to each other by the movable blade driv-
ing devices 36a and b.

[0017] As illustrated in Fig. 2, the unit moving device
22 includes an x-direction moving device 52 which caus-
es the cut-and-clinch unit 20 to move in the x-direction,
ay-direction moving device 53 which causes the cut-and-
clinch unit 20 to move in the y-direction, a z-direction
moving device 54 which causes the cut-and-clinch unit
20 to move in the z-direction, a 0-rotation device 55 which
causes the cut-and-clinch unit 20 to rotate around a ver-
tical line, and the like.

[0018] As illustrated in Fig. 4, the component insertion
device 16 includes two work heads 60 and 61, and a work
head moving device 62. The work head moving device
62 includes an x-direction moving device 64, a y-direction
moving device 65, and z-direction moving devices 66 and
67. The work heads 60 and 61 are caused to move inte-
grally to an arbitrary position in a horizontal plane by the
x-direction moving device 64 and the y-direction moving
device 65, and may be caused to move in the z-direction
individually and independently by the z-direction moving
devices 66 and 67, respectively. The work head 60, which
is one of the two work heads, is provided with a compo-
nent holding tool 68 (for example, it is possible to use a
chuck, a suction nozzle, or the like) which holds the lead
component. A camera 70 is provided to be capable of
moving integrally with the work head 60.

[0019] In the present embodiment, the chuck 68 illus-
trated in Figs. 5(a) to (c) is attached as the lead compo-
nent holding tool (which may also be referred to as a lead
component mounting tool). The lead component A is a
radial lead component, and two lead wires La and b are
attached to a component main body h in parallel. The
chuck 68 pinches and holds the two lead wires La and b
of the lead component A from both sides in the direction
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in which the two lead wires La and b are lined up. The
chuck 68 includes (a) a chuck main body 72, (b) a pair
of pawl portions 74a and b which are attached to the
chuck main body 72 to be swingable, (c) a swing device
76 which causes the pair of pawl portions 74a and b to
swing, (d) a pushing-in device 78 which pushes in the
lead component A, and the like.

[0020] The pawl portions 74a and b are substantially
L-shaped, and include base end sections 80a and b
which extend in the z-direction, and holding sections 82a
and b which extend out from the base end sections 80a
and b in a substantially horizontal direction. As illustrated
in Fig. 5(a), in plan view, a recessed section 83b which
is recessed in a protruding shape on one of the mutually-
facing sides of the holding sections 82a and b (in the
present embodiment, the side of the holding section 82b
which faces the holding section 82a), and the lead wires
La and b are held in a state of being accommodated by
the recessed section 83b in a state of being pinched by
the pair of holding sections 82a and b. Specifically, since
two surfaces 83p and q which form the recessed section
83b and another (the side of the holding section 82a
which faces the holding section 82b) surface 83a are the
contact surfaces of the lead wires La and b, the lead wires
La and b are held by the friction force between the lead
wires La and b and the three contact surfaces 83p, q,
and 83a.

[0021] The swing device 76 includes an air cylinder as
adriving source which is notillustrate, and a swing mech-
anism 84. The swing mechanism 84 includes (a) adriving
member 85 which extends in the horizontal direction and
is provided in a fixed manner on a rod which serves as
an output member of the air cylinder, (b) two first mem-
bers 86p and q which are joined to both end portions of
the driving member 85 to be relatively swingable, (c) sec-
ond members 88p and q which are substantially L-
shaped, one end portion of each is joined to the two first
members 86p and q to be swingable, the pawl portions
74a and b are fixed integrally to the other end portion to
be swingable, and the middle portion is joined, to be
swingable, to a swing shaft 87 which is provided on the
chuck main body 72, and the like.

[0022] If the driving member 85 is caused to move in
the z-direction by the air cylinder, the second members
88p and q are caused to swing around the swing shaft
87, and the pair of pawl portions 74a and b are caused
to approach or separate in relation to each other. The
pair of pawl portions 74a and b are caused to approach
each other by causing the driving member 85 to move
upward, and the pair of pawl portions 74a and b are
caused to separate from each other by causing the driv-
ing member 85 to move downward. The approaching and
separating of the pair of claws 76a and b is controlled by
controlling the air supply state of the air cylinder.

[0023] The pushing-in device 78 includes (a) a push-
ing-in device main body 90 which is provided on the chuck
main body 72 to be capable of moving in the z-direction
(capable of being lifted and lowered), (b) a pressing mem-
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ber 92 which is attached to the bottom end portion of the
pushing-in device main body 90, and (c) a lifting and low-
ering device 94 which lifts and lowers the pushing-in de-
vice main body 90 in relation to the chuck main body 72.
The lifting and lowering device 94, for example, may in-
clude an air cylinder which serves as a driving source
which is not illustrated, and a pair of guide mechanisms
96r and s which are provided between the chuck main
body 72 and the pushing-in device main body 90. The
guide mechanisms 96r and sinclude the chuck main body
72, long holes 97r and s which are provided on both end
portions in the horizontal direction of the pushing-in de-
vice main body 90 and extend in the z-direction, and two
each of engaging protruding sections 98r and s which
are attached to the chuck main body 72, and the long
holes 97r and s and the engaging protruding sections 98r
and s are engaged with each other to be capable of rel-
ative movement. Itis possible to cause the main body 90
to be lifted and lowered along the guide mechanisms 96r
and s, and to cause the pressing member 92 to be lifted
and lowered by controlling the air supply state in the air
cylinder which is the driving source.

[0024] The swing device 76 and the lifting and lowering
device 94 are not limited to using air cylinders as driving
sources, and may include electric motors or the like.
[0025] As illustrated in Fig. 6, the lead component
mounting machine is controlled by a main control device
100, the main constituent of which is a computer. A com-
ponent supply control section 102, a board conveyance
control section 104, a component insertion control sec-
tion 106, a cut-and-clinch control section 108, and the
like, the main constituent of which is a computer, are
connected to the main control device 100 to be capable
of mutual communication. The control sections 102 to
108 control the component supplying device 14, the
board conveyance device 12, the component insertion
device 16, and the cut-and-clinch device 18 described
earlier, respectively.

[0026] In the lead component mounting machine, it is
not essential to provide a control section for each device
such as the component supplying device 14, all of the
devices may be controlled based on commands of the
main control device 100, or the like, and the configuration
of the control device is not limited to that described in the
present embodiment.

[0027] Inthe lead component mounting machine, from
above the board P which is conveyed by the board con-
veyance device 12, the two lead wires La and b of the
lead component A are inserted by the component inser-
tion device 16 into two through-holes Qa and b which are
formed in predetermined positions on the board P. Mean-
while, the two lead wires La and b are cut and bent at a
predetermined length in the below of the board P by the
cut-and-clinch device 18.

<Cut-and-Clinch Operation Described in PTL 2>

[0028] In the lead component mounting machine de-
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scribed in PTL 2, as illustrated in Figs. 8(a) and (b), the
component main body h of the lead component A is
pushed in by the pushing-in device 78 until coming into
contact with an upper surface S1 of the board P, and in
this state, the cutting and clinching is performed. In the
cut-and-clinch device 18, the second movable sections
32a and b are caused to move in the horizontal direction.
The lead wires La and b are cut by the stationary blades
40a and b and the movable blades 48a and b, and the
lead wires La and b are bent by an opening peripheral
portion of the lead wire guide holes 46a and b of the
second movable sections 32a and b and a bottom surface
S2 of the board P. However, the top end surfaces of the
second movable sections 32a and b are in positions in
close proximity to the bottom surface S2 of the board P.
The lead wires La and b have a thickness (a diameter),
and there is a gap between the lead wires La and b and
the through-holes Qa and b. Therefore, in a case in which
the lead wires La and b are bent, a downward tensile
force acts on the lead wires La and b, while an upward
pushing up force Fup acts on the board P, and the upward
pushing up force Fup acts on the component main body
h. Therefore, a large downward force acts on the attach-
ment section periphery of the lead wires La and b of the
component main body h, and a large load is applied to
the lead component A. For example, in a case in which
the strength of the component main body h is low, the
attachment section periphery or the like of the component
main body h may be damaged. In a case in which the
attachment strength of the lead wires La and b in relation
to the component main body h is low, the lead wires La
and b may become detached.

<Cut-and-Clinch Operation Described in Present Em-
bodiment>

[0029] In comparison, in the present embodiment, as
illustrated in Figs. 7(a) to (c), the cutting and clinching is
performed in a state in which the lead wires Laand b are
pinched from both sides at a portion which is higher than
the board P by the chuck 68.

(1) As illustrated in Fig. 7(a), after the lead wires La
and b are inserted by the chuck 68 into the two
through-holes Qa and b, respectively, which are
formed in predetermined positions on the board P,
the chuck 68 is lowered until the bottom surfaces of
the holding sections 82a and b of the pair of pawl
portions 74a and b come into contact with the upper
surface S1 of the board P. The lead wires La and b
reach the lead wire insertion holes 38a and b via the
lead wire guide holes 46a and b of the cut-and-clinch
device 18.

(2) The swing angle of the pair of claws 74a and b
is rendered slightly larger under the control of the
swing device 76. The holding of the lead wires La
and b by the pair of pawl portions 74a and b is loos-
ened, and the holding strength is set to less than or
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equal to a set strength, that is, to a degree which
allows the relative movement (sliding) of the lead
wires La and b in relation to the pawl portions 74a
andb. Asillustrated in Fig. 7(b), the pressing member
92 is caused to move downward under the control
of the pushing-in device 78. While the lead wires La
and b are caused to slide in relation to the holding
sections 82a and b, the lead component A is caused
to move downward until the bottom surface of the
component main body h comes into contact with the
upper surfaces of the holding sections 82a and b of
the pawl portions 74a and b.

(3) The swing angles of the pair of pawl portions 74a
and b are reduced under the control of the swing
device 76, and the lead wires La and b are held
strongly. The holding strength of the pair of pawl por-
tions 74aand b is setto a degree at which the relative
movement (sliding) of the lead wires La and b in re-
lation to the holding sections 82a and b is suppressed
adequately as a result of the cutting and clinching
operation.

(4) As illustrated in Fig. 7(c), the lead wires La and
b are cut and bent by the cut-and-clinch device 18.
In this case, although the pushing up force Fup acts
on the board P and a tensile force Fp is applied to
the lead wires La and b, since the lead wires La and
b are in a state of being pinched and held by the pair
of pawl portions 74a and b, the tensile force Fp is
rendered difficult to transmit to the component main
body side, that is, the tensile force Fp is rendered
difficult to transmit to the attachment sections of the
lead wires La and bin relation to the component main
body h. The pushing up force Fup from the board P
acts on the holding sections 82a and b of the pawl
portions 74a and b, and the pushing up force Fup is
received by the chuck main body 72 via the pawl
portions 74a and b and the swing mechanism 84. As
aresult, the pushing up force Fup is rendered difficult
to transmit to the component main body h.

In this manner, since the cutting and clinching is per-
formed in a state in which the lead wires La and b
are pinched by the pair of pawl portions 74a and b,
itis possible to reduce the force of the lead wires La
and b acting on the attachment section periphery of
the component main body h, and it is possible to
reduce the load applied to the lead component A.
Accordingly, even if the attachment strength of the
lead wires La and b to the component main body h
is low, it is possible to render the lead wires La and
b difficult to detach from the component main body
h. Even if the strength of the component main body
h is low, itis possible to render the component main
body h difficult to damage at the attachment section
periphery.

Even in a case in which the component main body
h is fragile and it is difficult to push in the component
main body h using the pushing-in device 78, since
the cutting and clinching is performed in a state in
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which the lead wires La and b are held by the pair
of pawl portions 74a and b, the lead component A
inclining during the cut-and-clinch operation is avoid-
ed, anditis possible to perform the cutting and clinch-
ing in a state in which the posture of the lead com-
ponent A is maintained.

(5) After the cutting and clinching is completed, the
pressing member 92 is moved upward, the pair of
claws 74a and b are opened, and the holding of the
lead wires La and b is released. Although there is a
case in which the component main body h slips down
by the thickness amount of the pawl portions 74a
and b, the slipping down amount is small. After the
cut-and-clinch operation, there is a case in which a
gap is filled by soldering or the like being performed.

[0030] In the present embodiment, a pawl portion
movement control section, and a pushing-in device con-
trol device are configured by the component insertion
control section 106 and the like. The operation of (1)
which is described above and illustrated in Fig. 7 (a) cor-
responds to a component insertion process, and the op-
eration of (4) which is described above and illustrated in
Fig. 7(c) corresponds to the cutting and clinching proc-
ess.

[0031] The lead component holding tool may be the
one which has the structure illustrated in Figs. 9(a) and
(b).

[0032] In the present embodiment, a chuck 110 is at-
tached as the lead component holding tool. The chuck
110 is a slide-type chuck, and includes (a) a pair of pawl
portions 112a and b which are capable of approaching
and separating in relation to each other, (b) a spacer 114
which is positioned between the pair of pawl portions
112a and b, (c) an approaching and separating device
116 which causes the pair of pawl portions 112a and b
to approach and separate, (d) a pushing-in device 118,
and the like. The approaching and separating device 116
includes a driving source such as an air cylinder which
is not illustrated, a pair of sliders 120a and b which are
caused to approach and separate in relation to each other
in the horizontal direction by the driving source, and the
like, and the pawl portions 112a and b are attached to
the pair of sliders a and b to be capable of moving inte-
grally therewith. As illustrated in Fig. 9(a), the spacer 114
is positioned between the two lead wires La and b of the
lead component A, and the width of the spacer 114 is a
size corresponding to the interval between the lead wires
La and b of the lead component A. For the spacer 114,
a spacer with an appropriate shape for the lead compo-
nent A is attached.

[0033] As illustrated in Fig. 9 (a), in the present em-
bodiment, in plan view, a protrusion-shaped recessed
section is provided on the spacer side of each of the pair
of pawl portions 112a and b, and the lead wires La and
b are held by the pawl portions 112a and b and the spacer
114 in a state of being stored in the recessed section.
Each of the two lead wires La and b is held in a state of
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being pinched from both sides by the spacer 114 and the
pawl portions 112a and b, thatis, by the two pawl portions
(112a, 114), and (112b, 114).

[0034] The shape of the lead component which is
mounted by the present lead component mounting ma-
chine is not an issue. For example, the lead component
may have three or more lead wires. In this case, two of
the three or more lead wires are cut and clinched in a
state of being pinched and held by one pair or two pairs
of pawl portions.

[0035] In a case in which the lead wires of the lead
component are short or the like, the lead wires may be
bent without being cut by the cut-and-clinch device. In a
case in which the lead wires do not reach the cutting
section included in the cut-and-clinch device, the lead
wires are bent without being cut.

Reference Signs List

[0036] 16: component insertion device, 18: cut-and-
clinch device, 30: first movable section, 32: second mov-
able section, 68: chuck, 74a and b: pawl portion, 76:
swing device, 78: pushing-in device, 82a and b: clamping
section, 112a and b: pawl portion, 114: spacer

Claims
1. 1. Alead component mounting machine comprising:

a component insertion device which holds two
lead wires which are included in a lead compo-
nent, and inserts the two lead wires into two cor-
responding through-holes which are formed in
a circuit board from one side of the circuit board;
and

a cut-and-clinch device which cuts and bends
protruding portions, which are portions protrud-
ing from another side of the circuit board, of the
two lead wires which are inserted into the two
corresponding through-holes,

wherein the component insertion device in-
cludes at least a pair of pawl portions which
pinch and hold each of the two lead wires from
both sides, and

wherein the cut-and-clinch device cuts and
bends the protruding portions of the two lead
wires from the other side of the circuit board in
a state in which the two lead wires are held by
at least the pair of pawl portions.

2. 2.Thelead componentmounting machine according
to Claim 1,
wherein the lead component includes a single com-
ponent main body which is provided integrally with
the two lead wires, and
wherein the cut-and-clinch device cuts and bends
the protruding portions of the two lead wires in a state
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in which each of the two lead wires is pinched and
held by at least the pair of pawl portions at a portion
between a one side surface of the circuit board and
the single component main body.

3. Thelead component mounting machine according
to Claim 1 or 2,

wherein the component insertion device includes a
pawl portion movement control section which causes
at least the pair of pawl portions to come into contact
with the one side surface of the circuit board in a
state in which the two lead wires are inserted into
the two through-holes.

4. Thelead component mounting machine according
to any one of Claims 1 to 3,

wherein the lead component includes a single com-
ponent main body which is provided integrally with
the two lead wires, and

wherein the component insertion device includes a
pushing-in device which pushes in the single com-
ponent main body toward the circuit board in a state
in which the two lead wires are inserted into the two
corresponding through-holes.

5. Thelead component mounting machine according
to Claim 4,

wherein the component insertion device includes a
pushing-in device control section which causes the
pushing-in device to push in the single component
main body until the single component main body
comes into contact with at least the pair of pawl por-
tions in a state in which the two lead wires are in-
serted into the corresponding two through-holes,
and a holding strength of each of the two lead wires
by at least the pair of pawl portions is lower than a
set strength.

6. Alead component mounting machine comprising:

a component insertion device which holds two
lead wires which are included in a lead compo-
nent, and inserts the two lead wires into two cor-
responding through-holes which are formed in
a circuit board from one side of the circuit board;
and

a cut-and-clinch device which cuts and bends
protruding portions, which are portions protrud-
ing from another side of the circuit board, of the
two lead wires which are inserted into the two
corresponding through-holes,

wherein the component insertion device in-
cludes at least a pair of pawl portions which hold
the two lead wires at portions separated from
the single component main body, and

wherein the cut-and-clinch device cuts and
bends the protruding portions of the two lead
wires from the other side of the circuit board in
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a state in which the two lead wires are held by
at least the pair of pawl portions.

7. A lead component mounting method, comprising:

acomponentinsertion process in which two lead
wires are inserted into two corresponding
through-holes which are formed in a circuit
board from one side of the circuit board in a state
in which at least a pair of pawl portions pinches
and holds each of the two lead wires which are
included in a lead component; and

a cutting and clinching process in which protrud-
ing portions, which are portions protruding from
another side of the circuit board, of the two lead
wires which are inserted into the two corre-
sponding through-holes, are cut and bent in a
state in which the two lead wires are held by at
least the pair of pawl portions.
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